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Synthesis and Structural Characterization of Novel 2-Aminomethyl Quinazolin-
4(3H)-ones as Organic Building Blocks

Feyzi Sinan TOKALI*?

Abstract

Quinazoline and quinazolinone derivatives display an extensive application in organic and
pharmaceutical chemistry, and they have been used as natural and synthetic materials for
medicinal chemistry purposes. Here | reported an investigation of a new series of
quinazolinone ring derivatives. In this context, starting from the methyl anthranilate, six
quinazolinone derivatives (4a-f) with various aminomethyl moieties at position 2 were
synthesized (89-80%). The structures of compounds 4a-f were identified using FTIR and
NMR Spectroscopy (*H NMR - *C NMR). The data obtained from the all spectra clearly

identify the structures of the compounds.
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1. INTRODUCTION

Heterocyclic compounds are very important
building blocks in drug discovery studies.
They are found in structure of many drugs
as synthetic or natural products (Figure 1).
Quinazolines and quinazolinones are some
of the common chemical building blocks,
which belong to the family of heterocyclic
nitrogen compounds. Quinazolines are
heterocyclic compounds that contain a
fused pyrimidine and benzene ring in their
structure. Quinazolinones are the saturated
form of the quinazolines and classified
according to the position of carbonyl group
(2(1H), 4(3H), and 2,4(1H,3H)
quinazolindiones). 4(3H) derivatives have
attracted the attention of scientists due to
their accessibility, ease of synthesis
methods, easy availability of starting
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materials and their biological activities.
This class of compounds that known natural
and synthetic derivatives have investigated
by many scientists for their antitumor [1,
2], anticancer [3-6], anti-inflammatory [7],
antimicrobial [8-10], anticonvulsant [11,
12], antifungal [13], anticholinesterase [14,
15], anti-HIV [16], anti-diabetic [17, 18],
dihydrofolate reductase inhibition [19], and
kinase inhibition [20] properties.
Quinazolinones are generally derived from
the 2-position. Studies on quinazolinones
with some alkyl [21-26] and aryl group [27-
30] at the 2 position are frequently
encountered in the literature. However,
quinazolinones with an aminomethyl
moiety at position 2 are rarely encountered.
The ones synthesized from these
compounds either do not have an
experimental procedure or their structures
have not been characterized [31].

a3 Content of this journal is licensed under a Creative Commons Attribution-Non Commercial No Derivatives 4.0 International License.
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Figure 1 Some drugs containing quinazolinone
ring

In this study, it was aimed to synthesize 2-
aminomethyl derivatives of quinazolinones,
which have great importance in organic,
pharmaceutical, and medicinal chemistry
for the scientist wants to study the

biological activity of quinazolinone
derivatives and to characterize their
structures.

2. MATERIALS AND METHODS
2.1. Materials

The starting materials used in this synthesis
study were purchased from various
suppliers and used without any treatment.
WRS-2A Meltingpoint Apparatus was used
for determine melting points of the
compounds. The FTIR spectra of the
compounds were recorded using Alpha-P
Bruker FTIR spectrophotometer. 'H NMR
spectras were recorded on Bruker (400
MHz) and **C NMR spectras were recorded
on Bruker (100 MHz) spectrometer.
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Deuterated chloroform (CDCl3) was used as
solvent.

2.2. Methods
2.2.1. Synthesis of compounds 4a-f

Methyl-2-amino benzoate (methyl
anthranilate) (1) (1,512 g, 10mmol) was
dissolved in 20 mL dichloromethane.
Sodium bicarbonate (1,68 g, 20mmol) was
added to this solution and stirred for 20
minutes at 0-5°C. Chloroacetyl chloride
(1,13 g, 10mmol) was added by dropwise
and stirred for an hour at room temperature.
After completion (checked by thin layer
chromatography; PE:EtOAc — 9:1), the
mixture was filtered off and the solvent was
removed. N-chloroacetyl methyl
anthranilate (2) (2,28 g, 10mmol) was
added to a solution of secondary amine
(10mmol) (primer amine for compound 3f)
and K>COs (2,07 g, 15mmol) in acetonitrile
(30 mL) at room temperature. Potassium
iodide (catalytic amount) was added and
refluxed for an hour. After completion
(checked by thin layer chromatography;
PE:EtOAc — 7:3), the mixture was filtered
off and the solvent was removed. The crude
product (3a-f) (10mmol) was dissolved in
absolute ethanol (20 mL) and NzH4.H>O
(1,6 mL, 25mmol, w/w: 80%) was added.
The solution was refluxed for 12 hours.
After completion (checked by thin layer
chromatography; PE:EtOAc — 1:1), 50% of
solvent was removed and ether (20 mL)
was added. Formed white crystals were
filtered off. The crude products (4a-f) were
recrystallized from ethanol:ether - 1.2
(Figure 2).

2.2.1.1. 2-(Morpholinomethyl)-3-amino-
guinazolin-4(3H)-one (4a)

White crystals, yield 89% (2,32 g), mp:
126-128 °C. FTIR (cm™): vmax 3312, 3262,
3070, 2953, 1662, 1598, 768. 'H NMR (400
MHz, CDCls) 6 8.20 (d, J= 8.0 Hz, 1H,
ArH), 7.64 — 7.62 (m, 2H, ArH), 7.42 (t, J =
7.3 Hz, 1H, ArH), 6.16 (brs, 2H, NH), 3.74
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(s, 2H, N-CH_), 3.63 (t, J = 4.0, 4H, CHy-
O-CHz), 2.56 (t, J = 4.0, 4H, CHo-N-CHy).
13C-NMR (100 MHz, CDCls): & 159.3
(C=0), 150.3 (N=C), 146.1, 133.9, 127.5,
126.9, 126.4, 120.0 (ArC), 66.9 (CHp-O-
CHy), 61.9 (N-CHz2), 53.4 (CH2-N-CHy).

2.2.1.2. 2-[(4-Methylpiperazin-1-
yl)methyl]-3-amino-quinazolin-4(3H)-one
(4b)

White crystals, yield 80% (2,18 g), mp:
136-138 °C. FTIR (cm™): vmax 3323, 3249,
3106, 2956, 1668, 1593, 776. 'H NMR (400
MHz, CDCl3) ¢ 8.28 (d, J = 7.8 Hz, 1H,
ArH), 7.81 — 7.65 (m, 2H, ArH ), 7.49 (t, J
= 6.3 Hz, 1H, ArH), 6.36 (brs, 2H, NH>),
3.82 (s, 2H, N-CH), 2.67 (s, 4H, CH2-N-
CHy), 2.44 (s, 4H, CH2-N-CHy), 2.29 (s,
3H, N-CHs). *C NMR (101 MHz, CDCls)
3 159.1 (C=0), 150.5 (N=C), 146.2, 133.8,
127.5, 126.8, 126.3, 120.0 (ArC), 61.5 (N-
o)

o)
~
©\)\O * Cl)J\/CI
NH,

NaHCO,

CH,Cl,

[ —

CH2), 55.1(CH2>-N-CH2) , 52.9 (CH2-N-
CH2), 46.0 (N-CHs).

2.2.1.3. 2-[(4-Phenylpiperazin-1-
yl)methyl]-3-amino-quinazolin-4(3H)-one
(4c)

White crystals, yield 85% (2,86 g), mp:
156-158 °C. FTIR (cm™): vmax 3326, 3239,
3024, 2937, 1662, 1592, 771. *H NMR (400
MHz, CDCls) & 8.21 (d, J = 7.7 Hz, 1H,
ArH), 7.75 - 7.55 (m, 2H, ArH), 7.42 (t, J =
8.2 Hz, 1H, ArH), 7.18 (t, J = 8.0 Hz, 2H,
ArH), 6.89 — 6.73 (m, 3H, ArH), 6.22 (brs,
2H, NH2), 3.80 (s, 2H, N-CHy), 3.11 (t, J =
4.0, 4H, CH2-N-CHy), 2.72 (t, J = 4.0, 4H,
CH2-N-CH>). *C NMR (100 MHz, CDCls):
8 159.3 (C=0), 151.0 (ArC), 150.5 (N=C),
146.2, 133.9, 129.2, 127.5, 126.9, 126.4,
120.1, 120.0, 116.3 (ArC), 61.6 (N-CHy),
53.1 (CH2-N-CH?>), 49.3 (CH2-N-CH>).
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Figure 2 Synthesis of compounds 4a-f

2.2.14. 2-[(3-Methylpiperidin-1-
yl)methyl]-3-amino-quinazolin-4(3H)-one
(4d)

White crystals, yield 80% (2,19 g), mp: 85-
87 °C. FTIR (cm™): vmax 3306, 3236, 2947,
1674, 1599, 779. 'H NMR (400 MHz,

Sakarya University Journal of Science 26(6), 1117-1130, 2022

CDCl3) & 8.29 (d, J = 7.6 Hz, 1H, ArH),
7.78 — 7.68 (m, 2H, ArH), 7.51 — 7.47 (m,
1H, ArH), 6.56 (brs, 2H, NH>), 3.76 (s, 2H,
N-CH>), 2.83 (t, J = 12.0 Hz, 2H, N-CH>),
2.15 (t, J = 10.1 Hz, 1H), 1.87 (t, J = 10.6
Hz, 1H), 1.74 — 1.57 (m, 3H), 1.52 — 1.48
(m, 1H) (Protons of piperidine ring), 1.00 —
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0.88 (m, 1H, CH), 0.86 (d, J = 6.6 Hz, 3H,
CHs). *3C NMR (101 MHz, CDCl3) § 158.9
(C=0), 150.7 (N=C), 146.2, 133.6, 127.4,
126.7, 126.3, 120.0 (ArC), 62.3, 61.6, 53.8
(N-CHz), 325 (CH2), 31.4 (CH), 255
(CH>), 19.4 (CHa).

2.2.15. 2-[(3,4-Dihydroisoquinolin-
2(1H)-yl)methyl]-3-amino-quinazolin-
4(3H)-one (4e)

White crystals, yield 89% (2,73 g), mp:
107-109 °C. FTIR (cm™): vmax 3241, 3066,
2934, 1658, 1594, 757. 'H NMR (400
MHz, CDCl3) ¢ 8.19 (d, J = 8.0 Hz, 1H,
ArH), 7.66 (d, J = 3.6 Hz, 2H, ArH), 7.40
(m, 1H, ArH), 7.09 — 6.97 (m, 3H, ArH),
6.91 (d, J = 6.6 Hz, 1H, ArH), 6.26 (brs,
2H, NH3), 3.89 (s, 2H, N-CHy), 3.72 (s, 2H,
N-CH>), 2.84 (t, J = 4.0, 2H, CH>), 2.82 (t,
J = 4.0, 2H, CHy). ¥*C-NMR (100 MHz,
CDCl3): & 159.1 (C=0), 150.6 (N=C),
146.2, 133.8, 133.7, 128.9, 127.5, 126.6,
126.4, 120.1 (ArC), 61.4, 55.7, 50.6 (N-
CH?2), 29.1 (CH>).

2.2.1.6.2-{[(4-Methoxyphenyl)
amino]methyl}-3-amino-quinazolin-
4(3H)-one (4f)

Beige solid, yield 87% (2,58 g), mp: 125-
127 °C. FTIR (cm™): vmax 3394, 3340,
3200, 3049, 2935, 1673, 1595, 771. H
NMR (400 MHz, CDCl3) 6 8.09 (d,J=7.8
Hz, 1H, ArH), 7.65 — 7.57 (m, 2H, ArH),
7.34 (t, J = 7.3 Hz, 1H, ArH), 6.69 (m, 4H,
ArH), 4.74 (brs, 3H, NH2 and NH), 4.37 (s,
2H, N-CHy), 3.64 (s, 3H, OCHj3). °C NMR
(101 MHz, CDClz) & 161.5 (C=0), 154.1
(ArC), 152.5 (N=C), 146.4, 141.4, 134.3,
127.3, 126.7, 126.4, 120.2, 114.9, 114.7
(ArC), 55.7 (OCHs), 46.7 (NH-CH>).

3. RESULTS AND DISCUSSION
3.1. Synthesis
In this study, six 2-aminomethyl

quinazolin-4(3H)-one derivatives (4a-f)
were synthesized with good purity and

Sakarya University Journal of Science 26(6), 1117-1130, 2022

yields. (Figure 2). The reactants and the
solvents used in this synthesis study were
supplied from various suppliers and used
without any treatment. Compounds 4a-f
were obtained starting from the methyl
anthranilate (1) in three steps with good
yields (89-80%). The purity of the all
compounds synthesized in this study was
checked using TLC. FTIR and NMR (*H -
13C) spectroscopies were applied for the
characterization of the  synthesized
compounds.

3.2. Structural Characterization

In the FTIR spectra of compounds 4a-f, the
stretching bands of the NH2 group were
observed at 3340 — 3200 cm™. Aromatic
and aliphatic C-H stretching bands were
seen at 3106 — 3024 cm™ and 2956 — 2934
cm, respectively. The stretching bands of
the C=0 and C=N bonds were observed at
1674 — 1658 cm™ and 1599 — 1592 cm?,
respectively.

'H NMR spectra of the compounds 4a-f are
seen in Figure 3-8. Peaks of the aromatic
protons are seen at 6 8.29 — 6.69 ppm as a
set of signals (multiplet, triplet or doublet)
relative to their chemical environment.
Peaks of the NH2 protons at position 3 of
the quinazolinone ring, are seen as a broad
singlet at & 6.56 — 6.16 ppm. For compound
4f, peaks of the NH protons and the NH
proton at position 2 were overlapped and
seen as a broad singlet at & 4.74 ppm
(Figure 8). The characteristic peaks of the
aminomethyl  protons (N-CHz)  were
observed at 6 3.82 — 3.74 ppm. For
compound 4f, this peak was observed as a
singlet at & 4.37 ppm. Peaks of the aliphatic
protons are seen at 6 3.63 — 0.88 ppm as a
set of signals (multiplet, triplet, doublet or
singlet) relative to their chemical
environment. Finally, peaks of the OCHz3
protons (for compound 4f) and CHs (for
compound 4b) are seen as a singlet at &
3.64 ppm and 6 2.29 ppm, respectively
(Figure 4 and 8). The spectroscopic data
mentioned above are in accordance with the
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structure of molecules and the data in the literature [16, 32].
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When the ¥C NMR spectra of the
compounds 4a-f were analysed (Figure 9-
14), peaks of the carbonyl carbons (C4) are
seen at & 161.5 — 158.9 ppm. Peaks of
carbons at the 2 position of quinazoline ring
are observed at & 152.5 — 150.3 ppm.
Aromatic carbons are seen at 6 154.1 —
116.3 ppm. The characteristic peaks of the
aminomethyl carbons (N-CHz) were seen &
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61.9 — 61.4 ppm. For comound 4f, this peak
was observed at 6 46.7 ppm (Figure 14).
For all compounds, peaks of the aliphatic
carbons were seen at 6 66.9 — 19.4 ppm.
Finally, for compound 4f, peak of the OCH3
carbon was observed at 6 55.7 ppm (Figure
14). The spectroscopic data mentioned
above are in accordance with the structure
of molecules and the data in the literature
[16, 32].
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aminomethyl moiety at 2 positions were

carried out, successfully (according to the

4. CONCLUSION

In this study, the synthesis of new members
of quinazolin-4(3H)-ones with

Sakarya University Journal of Science 26(6), 1117-1130, 2022

data from the spectra). The structures of the
compounds were identified and some
physical properties were determined. New
ligands or building blocks have been
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synthesized for scientists interested in the
chemical and pharmaceutical properties of
quinazolines. Because these molecules
contain an aminomethyl group in their
structure, they behave like Mannich Bases,
which have many uses in various fields of
chemistry [33]. In addition, it is possible to
synthesize many new molecules by easily
derivatizing the molecules over the free
NH: at the 3 position. NH2 group at the 3
position of the ring has the character of
aromatic primary amine in chemical
reactions. Therefore, Schiff Bases with
aldehydes, amides with acyl chlorides, and
sulfonamide derivatives with sulfonyl
chlorides can be easily synthesized. These
classes of compounds are mentioned
because they are frequently wused in
pharmaceutical ~ chemistry,  medicinal
chemistry and biochemistry. Because the
molecules have a polar aminomethyl group
in their structure, their solubility is quite
good in polar solvents (including hot
water). Molecules are compounds that can
be stored at room temperature and are not
affected by heat, light and moisture.
Therefore, the molecules are excellent
ligands for scientists who want to study the
pharmaceutical properties of
quinazolinones and their derivatives.
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